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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-6, 7-9,14-16,23,and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hubacek(US 6,475,336) in view of Masuta et al (US 6,277,008). 

Hubacek teaches an electrostatically clamped edge ring assembly for plasma processing. 
Regarding claim 1 : The assembly comprises a lower ring 15, a ceramic intermediate ring 17, 
the intermediate ring is adapted to be attached via the lower ring to an RF electrode, an upper 
ring 1 8 the upper ring overlying the intermediate ring, wherein the upper ring has an upper 
surface exposed to an interior of a plasma reaction chamber, see Fig.l 

Hubacek fails to teach a conductive lower ring. 

Masuta et al teaches a two-piece retaining ring wherein the top portion is made a hard plastic 
(resin) and the lower portion is made of a metal, see Fig. IB. The motivation to construct the 
ring of Hubacek with the lower conductive ring of Masuta is that the lower conductive portion 
provides more mechanical strength to the overall ring and allows for greater throughput. 
Thus, it would have been obvious for one of ordinary skill in the art at the time of the claimed 
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invention to incorporate the teachings of Masuta in the ring assembly of Hubacek et al. 
Regarding claim 2: The assembly of Claim 1, wherein the intermediate ring is made of 
aluminum oxide. 

Regarding claims 3 and 14: The assembly of Claim 1, wherein the intermediate ring/upper 
ring is made of quartz, silicon, silicon carbide or aluminum oxide, see col. 6 lines 17-28. 
Regarding claims 4,5 18, and 20: The assembly of Claim 1, wherein the conductive ring is 
made of stainless steel according to Masuta col. 3 line 56. However, Masuta further teaches in 
col.4 lines 65-67 that the metal portion is not limited to stainless steel, but a metal resistant to 
corrosion and having a high mechanical strength or its alloy can be used. 

Aluminum and its alloys are known suitable materials of construction in the field of 
semiconductor manufacturing. Thus, it would have been obvious for one of ordinary skill in 
the art at the time of the claimed invention to provide aluminum and its alloys as a material of 
construction per the specifications desired by Masuta. 

Regarding claim 7: The assembly of Claim 1, wherein the conductive ring has a plurality of 
holes configured to bolt the conductive ring to the RF electrode, see col.4 lines 28-33 if 
Hubacek. 

Regarding claim 8: The assembly of Claim 1, wherein the conductive ring and the 
intermediate ring have a plurality of holes configured to bolt the intermediate ring to 
the conductive ring, see col.4 lines 28-33 of Hubacek. 

Regarding claim 9: The assembly of Claim 1, wherein the conductive ring has a 
substantially L-shaped cross-section, see Fig. IB of Masuta and Fig. 1 of Hubacek. 
Regarding claim 15: The assembly of Claim 1, wherein the upper ring has a portion 
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extending under a substrate when the substrate is located on the substrate support, see Fig. 1 . 
Regarding claim 16: A plasma processing apparatus comprising: 
a processing chamber; 

a power source which energizes process gas in an interior of the processing 

chamber into a plasma state for processing a substrate; 

a substrate support which supports a substrate within the interior of the 

processing chamber; 

a conductive lower ring; 

a ceramic intermediate ring, the intermediate ring overlying the lower ring, 

the intermediate ring adapted to be attached via the lower ring to an RF electrode 

an upper ring, the upper ring overlying the intermediate ring, wherein the 

upper ring has an upper surface exposed to an interior of a plasma reaction chamber, see col. 3 

line 49 and 4 line 60. 

Hubacek fails to teach a conductive lower ring. 

Masuta et al teaches a two-piece retaining ring wherein the top portion is made a hard plastic 
(resin) and the lower portion is made of a metal, see Fig. IB. The motivation to construct the 
ring of Hubacek with the lower conductive ring of Masuta is that the lower conductive portion 
provides more mechanical strength to the overall ring and allows for greater throughput. 
Thus, it would have been obvious for one of ordinary skill in the art at the time of the claimed 
invention to incorporate the teachings of Masuta in the ring assembly of Hubacek et al. 
Regarding claim 19 The apparatus of Claim 16, wherein the intermediate ring is made of 
aluminum oxide, see col. 6 lines 17-28. 
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Regarding claim 20: The apparatus of Claim 16, wherein the upper ring is made from a 
material selected from the group consisting of quartz, silicon, silicon carbide, 
graphite and aluminum, see col.6 lines 17-28 . 

Regarding claim 21 : The apparatus of Claim 16, wherein the plasma chamber is a 
semiconductor plasma etching apparatus, see col. 3 lines 40-48. 

Regarding claim 23: A method of reducing process drifts on a plurality of substrates in a 
plasma processing system comprising: 

positioning a substrate in a plasma processing apparatus comprising: 
a processing chamber; 

a power source which energizes process gas in an interior of the 

processing chamber into a plasma state for processing a substrate', 

a substrate support which supports a substrate within the interior of 

the processing chamber, the substrate support having an upper surface; and 

an edge ring assembly comprising: 

a conductive lower ring; 

a ceramic intermediate ring, the intermediate ring overlying 

the lower ring, the intermediate ring adapted to be attached via the lower ring to the 

power source; and 

an upper ring, the upper ring overlying the intermediate ring, 

wherein the upper ring has an upper surface exposed to an interior of the processing 

chamber; 

supplying process gas to the chamber; 
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forming a plasma adjacent the upper surface of the substrate support; and 
sequentially processing a plurality of substrates in the plasma processing 
apparatus, wherein the temperature of the upper ring is substantially cooled to an 
initial temperature after a first substrate is removed from the substrate support and 
before a subsequent substrate is placed on the substrate support to reduce process 
drift, see cols. 3 &4. 

Regarding 24: The method of Claim 23, wherein the substrate comprises a 

semiconductor wafer and the processing step comprises etching the semiconductor 

wafer with the plasma, see col. 3 lines 40-47. 
3. Claims 6 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hubacek 
and Masuta as applied to claims 1-6, 7-9,14-16,23,and 24 above, and further in view of Zuniga et 
al (US 6,251,215). 

The teachings of Hubacek and Masuta have been discussed above. 

Both Hubacek and Masuta fail to teach the assembly of Claim 1, wherein a lower surface of the 
upper ring is bonded to an upper surface of the intermediate ring via a thermally conductive 
elastomer. 

Zuniga et al teaches a carrier head with a multilayer retaining ring the upper and lower 
portions are secured by an adhesive layer 186. Col. 6 lines 43-49 teach that the adhesive layer 
is a two-part slow-curing epoxy. 

The motivation to use the teachings of Zuniga et al in the apparatus resulting from the 
teachings of Hubacek modified by Masuta ate that the use of an adhesive to secure parts is a 
known method of adhering portions together. A thermally conductive elastomer is included in 
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one of those methods/materials known in the art. Thus, it would have been obvious at the time 
of the claimed invention to secure the components of the ring as recited in claims 6 and 17 of 
the claimed invention. 

4. Claims 10-13, 17, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hubacek and Masuta as applied in claims 1-6, 7-9,14-16,23,and 24 in view of Koai et al (US 
6,159,299). 

The teachings of Hubacek have been discussed above. 

Hubacek and Masuta fail to teach: 
Regarding claim 10: The assembly of Claim 7, further comprising a first bolt having a 
tapered head at one end and a screw thread at the other end, the first bolt configured 
to bolt the conductive ring to the RF electrode. 

Regarding claim 1 1 :The assembly of Claim 8, further comprising a second bolt having ahead 
at one end and a screw thread at the other end, the second bolt configured to 
bolt the intermediate ring to the conductive ring. 

Regarding claim 12: The assembly of Claim 1, further comprising a conductive washer 
configured to receive a bolt having a head at one end and a screw thread at the other 
end, wherein the conductive washer is positioned between the upper ring and the 
intermediate ring. 

Regarding claim 13: The assembly of Claim 12, further comprising a plurality of holes in the 
upper ring, wherein the plurality of holes receive a cap, the cap having a vent 
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hole configured to release pressure from within the edge ring assembly. 

Koai et al teaches a wafer pedestal with a purge ring 280 and a three-piece edge ring 200. Koai 
et al teaches the top ring 240, middle ring 230, and bottom ring 220 are bolted together by 
three centering bolts 271, see col. 6 lines 18-46. 

The motivation to combine the teachings of Hubacek as modified by Masuta and Koai et al is 
ensure that the components of the ring are secure and not prone to damage during the process 
of the wafer. Thus, it would have been obvious at the time of the claimed invention to secure 
the components of the ring as recited in claims 10-13. 

Regarding claim 22: The ring of Hubacek as modified by Masuta also fails to teach the 
apparatus of Claim 16, further comprising a quartz outer ring. surrounding the upper ring, the 
intermediate ring, the lower ring and the RF electrode. 

The purge ring 280 of Koai et al surrounds the components as recited by the claim, 
however, the ring is not made of quartz it is made of a conductive material, i.e. Al. 
Nevertheless, quartz and other ceramic materials were discussed by Hubacek and is known for 
its advantageous chemical and physical properties in the art of semiconducting manufacturing. 

Thus, it would have been obvious at the time of the claimed invention to manufacture of the 
purge ring of Koai of quartz as it comprises the advantageous chemical and physical properties 
as recited by Hubacek and Masuta. 
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Conclusion 



5. Applicant's arguments with respect to claims 1-22 and 25 have been considered but are 

moot in view of the new ground(s) of rejection. 

The prior art by Masuta was introduced to a conductive lower ring while the prior art of 
Zuniga et al teaches an adhesive layer use to adhere portions of a ring. 



examiner should be directed to Sylvia R. MacArthur whose telephone number is 571-272-1438. 
The examiner can normally be reached on M-F during the core hours of 9 a.m. and 3 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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